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OUTLINE

ENSO:

Wihat 1st “ENSO*
IHOW: deEs! It afifect the mid-Atlantic region

Trends?

Teleconnections:

NAO & PNA
IHow! de) they: affiect Temperature & Snowiall

Trends?
Are teleconnections linked tor ENSO?




What Is ENSO (El' Nine and LLa Nina)?

“El Nino Southern Oscillation” In a nutshell, ENSO is the sea
surface temperature over portions; of tne Pacific Ocean With respect
10 average for a given time of year.

The most commonly used index (and the one that has been; shown
10 shew! the lhest forecasting skill)is the “Nino 3.4 region Which
takes the sea surface temperature anemaly: off the tropical Pacific
Ocean averaged ever the region; between 5 degrees; northrandi soutn
latitude and 120 ter 170 degrees west lengitude:

When the water temperatures are aheve average (loy at least 0.5
C), anlEI'Nineiis eceurring, and coeler than nermal SSTi (ly: a
magnitude ofi at least 0.5 C) indicates La Nina.
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Graphical depiction of the four Nifio regions.

Source: CPC




Elf Nine Categories (I-a Nina Is
negative/cold)

Wealk El'Nine: Water temperatuie in the
Nine 3.4 region 1S 0.5 € 16 0.99 € above

normailk

Viederate ElNine: Water temperature
I the Ninoe 3.4 region'is 1.0'C te 1.49 C

above normal.

Strengl EI'Nine: Water temperaturein
the Nine 3.4 regionis 1.5 C (oI greater)
apeve normal:




ENSO Modell Forecast
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Currently we are wellfinte wiat will potentially’ become a moederate: L.a
Nina event (need 5 consecutive months), with a spread in the models,
most forecasting conditions to be moderate (or strong) La Nina fer the
Upcoeming Winter.




Ok, so who cares...

IHeW: deES) semething In the' Paclific affect
us? “El Nine* showni belew: (La Nina is
almost the: opposite)
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This Stuay...

Ranked ENSO based onl the Nine: 3.4 Region
(ONIP fier all eventsisince 1950

Nov-Mar ONI was calculated for each season
(1949/50, 1950/51., threugh 2006/07 seasen)

This yields
-17 El Ninoicases (ONI' >= +0.5 C)

-24 Neutral cases:  (ONI between +0.5 C and -0.5 C)
-17 La Nina cases (ONI <= -0.5C)

Eive sites within: the Wakefield (AK@) CYWA wWere
Utilized, 3 are: first order stations and twe) co-0
stations.




Overall...

TEMPERATURE (Dec-
Viar)/1950-2007:

Average hemperamre:

Slightly’ colder than average
withi EIFNIne episedes.

Slightly warmer: than
average withrCa Nina
episodes

***However, hone of cases
are statistically/ significant

SNOWEALL (Al
Season)/1950-2007:

Slightly: moere snew than
average withr ElfNime
EpIsodes

(except ORE)

Slightly’ lessisnow: than
average withrCa Nina
episodes (except ORE)

***None of the cases are
statrstically/ significanit




ENSO Affects (coNTINUED):

Richmond, VA (RIC) Snowfall Departure vs ENSO State Richmond Dec-Mar Avg Temp Departure vs ENSO State
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Snowfall: Temperature:
« Slight increase with El Nino «Slightly colder with El Nino

e Slight decrease with La Nina «Slightly warmer with La Nina

eHighly Variable!! «Both Strong El Nino and Strong La Nina
are warm.




Wihat albouit Variability?
Richmoend, VA Std Dev: ofi High: Temperature

13
INete greater

Varapility: tham
average with
Moderate te streng
La Nina cases. 11

121

[ ] El Nino
B All Cases
[ ILLa Nina

Lower tham average
vamrability with mdt
to strong El'Nino
Cases.




(Dark Bars) Actual High/Low

Date/Month

Norm Low —e—Rec High —s—Rec Low
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Strong La Nina Example: Winter 1988/89

Norfolk, VA February 1989 (Daily High Temp and Snowfall)
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Richmond, VA Winter 1988-1989 Temperature (Strong La Nina)
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Teleconnections

PNA =Pacific North Amercan™ patter

NAO “North Atlantic Oscillation’




Mean| (Dec-Mar) Surface Air Temperature Correlation to:
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Ler bo Mar: 1949 to 1999; Sudfoce Ar Temperature Dec ko bars 1249 40 1999 Surfoce Air Temperature
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NAO Index Valu

The NAO & PNA since 1949/50:
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Departure (in

Departure (in

Richmond, VA (RIC) SNOW vs NAO

Link to the NAO Phase?

Norfolk, VA (ORF) SNOW vs NAO
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A Goodl example of positive phase of the PNA: late Nov: 2006
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PNA: wWhat phase IS this?
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500hPa Height {dm) and Narmalized Anomaly RIC
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An example of a storm that brought 9.4 inches of snew. to
Norfelk, andl ever a feot at Richmoend. This occurred during
the
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